Light-induced structural changes in cytochrome c oxidase: implication for the mechanism of electron and proton gating.
We have investigated electrogenic events and absorbance changes following pulsed illumination of partly reduced cytochrome c oxidase in the absence of dioxygen and carbon monoxide (Hallén et al. (1993) FEBS Lett. 318, 134-138). In both types of experiment similar kinetics were observed; a rapid (tau < 0.5 micros) change was followed by relaxations with time constants of approx. 7 micros and 80 micros. Both the time constant and the activation energy of the 80 micros component were, within the experimental error, the same as those of one of the steps in the reduction of dioxygen by reduced cytochrome c oxidase. The absorbance changes showed a rapid haem reduction, followed by reoxidation. They were affected by CN(-) and N(-)3, ligands which bind in the binuclear centre of cytochrome c oxidase; the absorbance changes were quenched by CN(-) and in the presence of N(-)3, the amplitude of the 7 micros component increased whereas that of the 80 micros decreased. Based on these findings, a model is proposed which involves electron transfer from Cu(+)B to Fe(3+)A3, as a response to structural changes upon pulsed illumination. The same structural changes are also suggested to take place in the oxygen reduction. These changes may play an important role in the gating of electrons as well as protons, an obligatory feature of a redox-linked proton pump.